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A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 
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earned patent term adjustment. See 37 CFR 1.704(b). 
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DETAILED ACTION 
Acknowledgment 

1 . Applicant's amendment and response have been entered and made of record. 
Claims 1,3-11,1 3-1 7, 25, 27-32 & 39 are pending in this application. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

3. Claim 1, 3, & 9-10 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Chiang et al. (US 5,739,579). 

Re claim 1, Chiang et al. teach a semiconductor device comprising (Figs. 1-9): 
an insulator layer (22); a conductive plug positioned within said insulator layer 
and formed of a single conductive material (Col. 8, lines 37-43); a doped region (21) 
connected to said conductive plug; an etch-stop layer (23) located on said insulator 
layer and surrounding said plug; a non-conductive layer (50, fig.5) having an etched via 
(51) formed at least partially over said conductive plug, wherein said etched via is wider 
in diameter than said conductive plug; and a conductive connector formed in said via in 
electrical contact with said plug and including a first conductive layer (60) deposited in 
and in contact with said etched via and a second conductive layer (61) deposited over 
and in contact with said first conductive layer, said first conductive layer including a 
portion in contact with said conductive plug. 
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Re claim 3, Chiang et al. teach said etch-stop layer comprises silicon nitride 
(Col.8, lines 10-17). 

Re claim 9, Chiang et al. teach said first conductive layer comprises titanium 
nitride (Col.8, line 51). 

Re claim 10, Chiang et al. teach substrate with a connection region, wherein said 
conductive plug is provided over said connection region. 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claims 4 & 7-8 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Chiang et al. (US 5,739,579). 

Re claim 4, Chiang et al. do not explicitly teach the etch-stop layer comprising 
silicon carbide. However, Chiang et al. noted in alternate embodiment that the etch-stop 
layer may include any suitable material, including silicon nitride or silicon carbide 
(Col. 14, line 65 - Col. 15, line 3). Therefore, it would have been obvious to one of 
ordinary skill in the art at the time the invention was made to substitute the silicon nitride 
with silicon carbide since silicon nitride and silicon carbide would work equally well as 
an etch-stop layer for BPSG dielectric layer. 

Re claims 7-8, Chiang et al. do not explicitly teach the non-conductive layer 
comprising borophosphosilicate glass (BPSG). However, Chiang et al. noted in 
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alternate embodiment that dielectric layer may include any suitable dielectric material, 
including silicon dioxide (Si0 2 ) or BPSG (Col. 15, lines 37-45). Therefore, it would have 
been obvious to one of ordinary skill in the art at the time the invention was made to 
substitute the silicon dioxide with BPSG since silicon nitride and BPSG would work 
equally well as an inter-dielectric material. 

6. Claim 5-6 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Chiang et al. in view of Wang (US 6,184,128). 

Re claim 5, Chiang et al. do not explicitly teach the etch-stop layer comprising 
silicon dioxide. Wang teaches in Fig.7 the silicon dioxide layer acts as an etch-stop 
layer (Col. 5, lines 49-64). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to substitute the silicon nitride of Chiang with a silicon dioxide as 
taught by Wang in order to provide the etch-stop layer in Chiang's device. Furthermore, 
one of ordinary skill in the art would have recognized that the silicon nitride and silicon 
dioxide are both considered to be an art recognized functional equivalent for serving as 
an etch-stop layer for BPSG dielectric layer. 

Regarding claim 6, Chiang et al. do not teach the non-conductive layer (etch-stop 
layer) comprising silicon nitride and silicon carbide. However, Wang teaches in Fig.7 the 
etch-stop layer including the silicon nitride and silicon carbide layer (Col.5, lines 49-64). 
It would have been obvious to one of ordinary skill in the art at the time the invention 
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was made to substitute the silicon nitride of Chiang with a silicon nitride and silicon 
carbide as taught by Wang in order to provide the etch-stop layer in Chiang's device. 

Moreover, it would have been obvious to one of ordinary skill in the art to form 
the etch-stop layer using silicon nitride and silicon carbide stack layer as taught by 
Wang, since it has been held to be within the general skill of a worker in the art to select 
a known material on the basis of its suitability for the intended use as matter of obvious 
design choice. In re Leshin, 125 USPQ 416. 

Allowable Subject Matter 

7. Claims 11,13-17, 25, 27-32, & 39 are allowed. 

Conclusion 

8. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Donghee Kang whose telephone number is 571-272- 
1656. The examiner can normally be reached on Monday through Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Eddie C Lee can be reached on 571-272-1732. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
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you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



Donghee Kang 
Examiner 
Art Unit 281 1 


